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IHHOSACHUTEJIBHAS 3AIINCKA

[IporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O O0OIIIET0 0Opa30BaHUsI COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOECHHS OCHOBHOM 00pa3oBaTeNbHON IPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeacraBieHHbBIX B @I'OC OO0, a takxke Ha OCHOBE (enepalbHON
paboueil mporpaMMbl BOCITUTAHUS U € YU4ETOM KOHIICTILIUU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit deaepanum.

[IporpaMmma 1o XuMHHM JIa€T MPEACTABICHUE O LEIX, OOIIeH CTpaTerud OO0y4YCHWS,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeAeiieHue ero Mo Kiaccam U
CTPYKTYPUPOBAaHHE M0 pa3jiejaM U TeMaM IIPOrpaMMbl IO XUMUU, OIPEAEIISIET KOTMYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCJIEI0BAaTEIbHOCTh
U3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
npoliecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeaesieT BOSMOKHOCTH IPeAMETa JUIs
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHUSI OCHOBHOM 00pa30BaTeIbHONM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, a TaK)Ke TPEOOBaHMIA K pe3yabTaTaM 00ydeHUS XUMUU
HA YypOBHE ILelieil W3y4eHHUs TNpeaMeTa W OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSITeIbHOCTH 00yUaIoMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMS.

3HaHWE XUMUM CIY)XUT OCHOBOW IJis1 (hOpMUPOBAHMSI MHUPOBO33PEHUSI 00ydaromIerocs,
€ro TPEACTaBICHUH O MaTepUAIbHOM EIMHCTBE MHPA, BAKHYIO POJb UTparoT (GopMupyembie
XUMHEH Mpe/ICTaBICHUs O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 SBOJIIOIHH BEIIECTB B MPUPOJE,
0 MYTSX pEIeHHs TII00aJbHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHS UYEIOBEUYECTBA — CHIPHEBO,
SHEPreTUYeCKOM, MUIIEBOM U SKOJIOrHUECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET pealu3allid BO3MOXKHOCTEH [UIsi camMopa3BUTHUS U (OPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el U PYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHUPOBAHKE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH o0yuaromuxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOH  y4eOHOH  JEeSATENbHOCTH,  OKCIIEPUMEHTAIBHBIX |
UCCJIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKWU3HU, TaK U B
poEeCCHOHAIBHON JEATEIHHOCTH;

3HAKOMHUT €O CIeUUu(UKON HAyyHOrO MBILIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJISiJa HAa €IMHCTBO HPUPOABI M  4YEJOBEKa, SBJSETCS OTBETCTBEHHBIM  ATaloM
B ()OPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00yUaroIuXcs;
croco6cTByeT (POPMHUPOBAHHMIO LIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYyYHBIM 3HAHUSM, K
IpUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOrMUYECKOe 00pa3oBaHue 00yUYaromIuXCsl.

JlanHble HampaBji€HUs B OOY4EHMM XMMHHU OOECIeUMBAIOTCS CNEeUU(PUKON colep:KaHus
y4eOHOTro TNpeaMeTa, KOTOPBIM sBISETCS NeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKN XMMUHU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs OPHEHTUPOBAH Ha OCBOCHHE
00y4aroMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUH, OCHOB HEOPraHUYECKONH XUMHUHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTaHUYECKOW XUMUH.

CrtpykTypa colepkaHus HpOrpaMMbl IO XUMHUU CPOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noxxoja K eé m3ydeHuro. CoaepkaHUE CKIIAABIBAETCS U3 CUCTEMBI NOHATHH O XMMHYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBbl MOHATUN O XuMHUUeckod peakiuuu. OO0e 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;
— Ilepuoanueckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;
— YYEHHMsI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;
— TpeACTaBIeHUHN 00 3NEeKTPOIUTHUECKOM TUCCOIMALINY BEIIECTB B paCTBOpax.
Teopernueckne 3HAaHHMA pacCMATPUBAIOTCS HA OCHOBE OHMIMPUYECKH IIOJYyYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIIEJOBATEILHO OT OJIHOTO YpPOBHS K JpPYromy,



BBINOJIHASL (DYHKIMU OOBACHEHHS W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MIPaKTUYECKOr0 MPUMEHEHHUSI U MOJTyYEHNs U3y4aeMbIX BEIIECTB.

OcBoeHue MporpamMmbl 1O XHMHH CIOCOOCTBYET (OPMHPOBAHUIO NPEACTABICHUS O
XUMUYECKON COCTAaBJSIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM [I03HaHUs B Hayke. M3ydyenue xumun
IOPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUNW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjacc.

[Ipu n3ydyeHun XUMHHM MPOUCXOAUT (HOPMUPOBAHHME 3HAHHI OCHOB XMMHUYECKON HAyKH
Kak 00JacTh COBPEMEHHOI'0 €CTECTBO3HAHMUS, MPAKTUYECKOW IESATEIBHOCTH YeJOBEKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajaya Y4eOHOTO MpeaMeTa COCTOUT B
(GhOPMUPOBAHUN CHUCTEMBI XUMHUYECKHX 3HAHMA — BAXHEUIIUX (AKTOB, MOHATHH, 3aKOHOB U
TEOPETUUECKHUX IOJIOKEHUN, AOCTYMHBIX 0000IIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, S3bIKa
HayKH, B MPUOOLIEHUH K HAY4YHBIM METOJAaM IO3HAHUS MPU U3YYEHUH BEIIECTB U XMMHUYECKUX
peakiuii, B GOPMUPOBAHUU U PA3BUTUU MMO3HABATEIbHBIX YMEHUN M UX MPUMEHEHUU B yueOHO-
II03HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUU IIPABUII O€30I1aCHOIO
oOpallieHus ¢ BEIIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy M3ydeHNN XUMHUHM Ha YPOBHE OCHOBHOTO OOILIETO O0Opa30BaHMS BA)KHOE 3HAYCHHUE
MpPUOOpPEN TaKKe LeH, KaK:
— ¢opMHpOBaHUE MHTEIUIEKTYalbHO PAa3BUTOM JUYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATUIO PEIIEHUH, CIOCOOHOM amanTHpOBaThCI K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;
— HampaBJIEHHOCTh OOyYeHHs Ha CHCTEMaTHYecKoe MpHoOIIeHHe OoOydJalmuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAyyHbIM  METOJaM  IO3HAaHUf,
(bOopMUPYIOLIUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH;
—o0ecrieueHnue  YCJIOBUH, CIIOCOOCTBYIOIIMX  MPHOOPETEHHIO  OOYYAIOMIMMHUCS  OIBITa
pa3HoOOpa3HON /EATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIFOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE U1 Pa3IMUHbIX BUJOB J€ATEIbHOCTH;
— ¢opmupoBaHue oo1el PyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM YHCJIE
YMEHUH OOBSCHATH U OLICHUBATh SIBJICHUS OKPYKAIOLIEro MHUpa, MCIOIb3ysl 3HAHUS U OIBIT,
MOJIyYEHHBIC TPH M3YyYECHUU XUMHUH, MPUMEHATh UX MPHU PEIICHUU MpoOJieM B MOBCEAHEBHOMN
KU3HU U TPYJIOBOM JI€SATEIbHOCTH;
— ¢opMupoBaHuE Yy OOYYaIOHIMXCS TYMAHUCTHUYECKUX OTHOUICHUH, MOHUMAaHUS LEHHOCTH
XUMHUYECKMX 3HaHWM i1 BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYZAOBOM JEATENBHOCTH B LENSAX COXPAHEHMsI CBOETO 370pPOBbS M OKPYXKAKOUIEW MPUPOJHOU
Cpelibl;
— pa3BUTHE MOTHUBAIMHM K OOYyYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO MU CaMOBOCHHMTAHUIO Ha
OCHOBE YCBOEHHsI OOIIEYETOBEUECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npouis ¥ HaNPaBICHHOCTH JaTbHEHIIIEro o0yueHusl.

OO11iee 4nciI0 4acoB, OTBEAEHHBIX IS U3YUEHHUS] XMMUU Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanmus, cocTaBiseT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
8 KUIACC

IlepBoHayajbHBIE XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Ponp XuMuM B JKHM3HM 4eloBeKa. XHMMHS B CHUCTeME HayK. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeulecTB. [lonsTue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienenus cMeceil.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE AIeMEHThl. CUMBOJIBI XUMHUYECKHX 3J1€MEHTOB. [IpocThie
Y CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckasi popmysa. BaleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemlecTB. OTHOcHUTeNnbHAass aToMHass Macca. OTHOCHUTENbHAs MOJEKYJIspHas Macca.
MaccoBast 1011 XUMHUYECKOI'0 JIEMEHTA B COEAMHEHUU.

KonuuectBo BemectBa. Mosb. MossipHas macca. B3auMocBsA3p KonMuecTBa, Macchl U 4Yncia
CTPYKTYPHBIX €IMHUII BeliecTBa. Pacyérel mo opMynamMm XUMHUECKUX COCAMHEHUI.

®u3nueckue MW XUMHUYECKHE SBJICHHMS. XUMHUYECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XuMUueckue ypaBHeHUs. Kiaccudukanys XuMUYECKUX peakuuil
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKON MOCYAOH, ImpaBHiaMd paboThl B JlabopaTOpuu U MpuéMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBIeHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTyIKe, KUIIEHHE U KOHJAEHCAlUs BOJAbl) U XUMUYECKUX (TOPEHUE CBEYH,
MPOKaMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
U ONHMCAaHWE [PU3HAKOB IMPOTEKAHHWA XUMHUYECKUX peakuud (pasjiokeHue caxapa,
B3aMMOJICICTBHE CEPHON KHUCIOTHI C XJIOpHUIOM Oapusi, pasznoxkenue ruapokcuna meau (I1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >Kene3a ¢ pactBopoM coiu menu (II), m3ydenme crocoOoB
pa3fiesieHusi CMeceil: ¢ MOMOIIBI0 Maruurta, (GUIbTPOBaHHE, BHINApUBAHUE, JAUCTUILIALIUA,
xpomarorpadus, TpPOBEICHHE OYUCTKH TIOBAapEHHOH CONM, HAONIOIEHHE W OIHCaHHUe
pe3ynbTaTOB IMPOBEIAECHUS OMNbITA, WLUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHue
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razoB. CoctraB Bo3ayxa. Kuciopog — 31€MEHT M IPOCTOE BEIECTBO.
HaxoxneHue xucnopojia B Ipupoje, pU3nuecKkue 1 XUMHUECKUEe CBOMCTBA (PEaKIMU TOPEHHs).
Oxkcupnpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
OpOMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — ajuioTporHas MOJAU(pHUKaINS
KHCIIOpO/1a.

TennoBoit >PQexT XUMUYECKOH peaklud, TEPMOXMMHUYECKHE YypaBHEHMs, DOK30- U
SHIOTEPMUYECKUE peakuuu. TOoImauBO: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO 3P deKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bogopon — anement u npoctoe BemecTBo. Haxoxnenne Bojoposa B npupoje, Gpuandeckue
U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CII0cOoObI moyyeHus. Kuciots! u comu.

MounsipHblii 00BEM Ta30B. Pacu€Thl M0 XUMUYECKUM ypaBHEHUSIM.
®usnyeckue cBoiicTBa BoAbL. Boma kak pactBoputens. PactBopel. HaceineHHble u
HEHACBIIIEHHbIE PacTBOphl. PacTBOpMMOCTh BellecTB B Boje. MaccoBas J0js BellecTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B NpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HeHHe NpUPOAHBIX BoA. OXpaHa M OUYMCTKA
IIPUPOJHBIX BOJ.

Knaccudukanust Heopranmueckux coeaumHeHuit. Oxcuasl. Kimaccudukanus oKCHIOB:
cojieoOpa3ymomue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyrone. Homenknarypa
okcu10B. Du3nyeckre U XMMHUYEcKre cBoicTBa okcuoB. [loydyenne okcumos.

OcHoBanus. Kiaccudukanus ocHOBaHMM: IIENOYM U HEPACTBOPUMBIE OCHOBAHMA.



HomeHnknarypa ocHoBaHuii. Pu3nuecKHe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. Ilomydenue
OCHOBaHUM.

Kucnotsl. Knaccuduxauus kucnor. Homenknarypa kuciaor. Pusndeckue ¥ XUMHUYECKHUE
cBoicTBa KUCIOT. P akruBHOocTH MetaiuioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknarypa coneil. @u3nueckue u XuMudeckue cBocrsa cosueil. [lonyuenue comneit.
I'eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCIUHEHUN.

Xumuueckuii IKCnepumeHm:

KauyeCTBEHHOE OIpeeNieHue COJCpXKaHUS KUCIOpoJa B BO3AyXe, IOJIy4eHHEe, coOupaHHe,
pacrno3HaBaHME€ M HM3yYEHHE CBOMCTB KHUCIOpOJa, HAONIOJACHHE B3aUMOJICHUCTBUS BEILIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
o0pa3liaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHUe, paclio3HaBaHHE U
U3Yy4eHHE CBOWMCTB Bojaopoaa (ropeHue), B3aumojieicTBue Bojopona c okcuaoM wmeau (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPacTBOPEHUS BEIIECTB C Pa3IM4HOI pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalulaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOIO/ICHUE M3MEHEHUSI OKPAaCKH WHIAMKATOPOB B PACTBOPAX KHUCIOT U IIENOYEH, M3ydyeHue
B3aumoeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT C MeTaJlJlaMu,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIIEHNE YKCIIEPUMEHTANIBHBIX 33/]1a4 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3akoH u llepumoamyeckasi cucremMa xumuuyeckux 3jiemenros /. H.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble MOMBITKH KiIacCU(UKAIIMN XUMUYECKUX dNeMeHTOB. [IoHsATHE O rpymmax CXOAHBIX
AJIEMEHTOB (ILEJIOYHBbIE M IE€JIOYHO3EMENbHbIE METaUIbl, TaJOTeHbl, WHEPTHBIC TIa3bl).
DNEeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepuonuueckuii  3akoH. Ilepuonnueckas cucreMa  XUMUYECKMX  JJIEMEHTOB  /JI.
U. MenneneeBa. KopoTtkonepuonnas u miauHHOnepuoanas ¢opmbl [lepruogundeckoil cUCTEMBbI
xumuueckux aneMmeHtoB . WM. MenneneeBa. Ilepuoast u rpynmbl. PU3HMYECKHH CMBICT
MOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJA U IPYIIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aToMHbIX siiep. M3oTonbl. DnekTpoHbl. CTpoeHHE 3IIEKTPOHHBIX
obOonouek atoMoB mTepBbIX 20 XxuMmuueckux dnemMeHToB Ilepuommyeckoit cucremsr /.
N. MenneneeBa. XapaKTEpUCTHKAa XHMHUYECKOTO JJIEMEHTa IO €ro  IMOJOXKEHUI0 B
ITepuoanueckoit cucreme J[. 1. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IpyIIaM U MEPUOIAM.

3unauenue [lepuognmueckoro 3akoHa u Ilepuoauyeckoil cUCTEMbl XMMHUYECKHUX 3JIEMEHTOB
JUIs pa3BUTHA HayKH U npakTUku. J[. . MeHnenees — y4€HbIl U IPayKJaHUH.

Xumuaeckas CBA3b. KoBasientHas (monsipHas 51 HEMoJIIpHas) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenb okucienus. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiiuu. [Iporeccsl okucinenus u
BOCCTAHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMeHm:

U3y4eHHe OOpa3lloB BEIIECTB METAJUIOB U HEMETAIOB, B3aUMOACHUCTBUE THIPOKCHIA LIUHKA C
pacTBOpaMM KHCIOT M IIEJIOYEH, MPOBEJCHUE OIBITOB, WIIIOCTPUPYIOINUX PUMEPHI
OKHUCJIUTETHFHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKIIUU PA3II0KEHHUS, COSTUHEHHS ).

Mestcnpeomemnwie ceasu
Peanuzanus MeXNpeaMETHBIX CBA3€H NP M3YYEHHHM XMMHH B 8 KJIACCE OCYIIECTBIISIETCS YEPE3
HCIIOJIb30BaHNE KaK OOLIMX €CTeCTBEHHO-HAYYHbIX MOHATUN, TaK W TMOHSATUH, SBISIOLINXCS
CHUCTEMHBIMU Il OTAENbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmme ecTecTBEHHO-HAYYHBIC MOHSATHS: HAYYHBIA (DaKT, THIIOTE3a, TEOPHUs, 3aKOH, aHAIU3,
CHHTE3, Kiaccu(uKkanusi, TEePUOJUYHOCTh, HAONIOICHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHUE, MOJICITb, SIBJICHUE.

Odwusuka: wmarepus, aToM, OJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIWA, HW30TOIBI,
PaIMOaKTHBHOCTb, MOJICKYJA, DJICKTPUUECKHI 3apsili, BELIECTBO, TeNIO, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, a3, (hM3MYECKHE BEIWYHMHBI, CIUHUIIBI M3MEPEHHUsS, KOCMOC, IUIAHETHI,
3BE361, ComHIIe.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, runpocdepa, MUHEpaIbl, TOPHBIE MTOPOJIBL, TOJIE3HbIE NCKOTIAEMBIE,
TOILJIMBO, BOJTHBIC PECYPCHI.

9 KVIACC

BemecTtBo 1 XUMHYeCKas peaKuust

Ilepponnueckuit  3akoH. lIlepuommueckas cucremMa  XMMHYECKMX — JJeMeHTOB [l
N. MenpneneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KalIbLUs U UX COEAMHEHUH B COOTBETCTBUM C
II0JIO’KEHUEM 3JIeMeHTOB B [lepuoaudeckoli CuCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJAbBl XUMHYECKOM CBsI3U. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBHCHUMOCTb CBOMICTB BEIIECTBA OT THUIIA KPUCTAIJIMYECKONM PEIIETKM M BUAA XUMHUYECKOU
CBSI3HU.

Knaccugukanus M HOMEHKJIAaTypa HEOPraHMYECKHUX BeUIecTB. XHMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, IeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECCTB.

Knaccugukanuss XUMUYECKUX PEAKIUH MO Pa3IMYHBIM IMPH3HAKaM ([0 YHCIY U COCTaBy
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHUS XMMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, 10 YYacTHIO KaTajau3aropa). JDK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsatHe 0 ckopocTH XMMHYecKOoW peakuuu. lloHsTHe 00 OOpaTHMMBIX W HEOOPATUMBIX
XUMHUYECKUX peakuusax. [loHATHE O TOMOreHHBIX M TIeTepOoreHHbIX peakuusx. Ilonsatue o
karanuze. lloHsatne o XumHueckoM paBHOBecHH. DakKTOpbl, BIMSIOMIME Ha CKOPOCTh
XUMHUYECKON PEAKIIMU U TIOJI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHCITUTENIbHO-BOCCTAHOBUTEIBHBIE  pPEAKLMU, JJIEKTPOHHBIH OalaHC  OKHUCIUTENbHO-
BOCCTAaHOBUTENBHON peakiuu. CocCTaBlIeHHE YpaBHEHHUH OKHUCIUTEIBbHO-BOCCTAHOBHUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'O OajlaHca.

Teopust 37EKTPONUTUYECKON AMCCOLMALUHN. IDJIEKTPOIMTHI U HEDIEKTPOIUTHI. KaTHoHBI,
AQHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pPa3IMYHbIMM BHJAMU XHMHUYECKOH CBS3U.
Crenenp qucconnanuy. CUabHbIE U ClIa0bIe 3IEKTPOIUTHI.

Peaknuu nonHoro oOMeHa. YcioOBHS NMPOTEKAHUs PEAKIUII MOHHOTO OOMEHa, MOJHbIE U
COKpAaIEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBAaHWIl M COJIEH B CBETE
NpeJCTaBICHUH 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakIUu Ha HOHBI.
ITonsATHE O THAPONIU3E CONEN.

Xumuueckuii IKcnepumenm:
03HAKOMJIEHHE C MOJIEISIMA KPUCTAUNIMYECKUX PEIIETOK HEOPTAHUUYECKUX BELIECTB — METAIUIOB
U HeMmeTauioB (rpadura W amMmasa), CIOXKHBIX BEIIECTB (XJOpHAAa HATpus), HCCIEeTOBaHUE
3aBHCUMOCTH CKOPOCTH XHMMHYECKOM peakIMu OT BO3ACHCTBUS Ppa3IMuYHBIX (PAKTOpOB,
HCCJIEIOBAaHUE DJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, Ipolecca AMCCOLUAIMN KHUCIOT,
menoded U conedl (BO3MOXKHO HCIIOJIb30BaHME BHJIEO MAaTEpUANIOB), INPOBEICHHE OIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK MPOTEKaHUsSl peakluid MOHHOro oOMeHa (0Opa3oBaHHE OCaJKa,
BbIJICJIEHUE Ta3a, 00pa3oBaHUE BOJIbI), OMBITOB, WILTIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTENbHO-
BOCCTAHOBUTENIBHBIX pEaKlUUi (FOpeHHe, peakluu pPas3IokKeHUs, COeIUHEHUs), paclo3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOINBIO KAUECTBEHHBIX pEakUMi Ha MOHBI, pELIEHUE



AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayuibl 1 UX COeJUHEHUS

OO01as xapakTepucTuKa rajoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTEIIEHU
okucineHus. CTpoeHue U (QpU3NUECKue CBOMCTBA MPOCTHIX BELIECTB — TajlOreHOB. XMUMHUUYECKHE
CBOICTBa Ha mpuMepe Xjopa (B3aMMOJAEHCTBHE C METallaMU, HEMeTaJlJlaMM, IIEI0YaMH).
XnopoBogopoa. ConsiHasi KUCII0Ta, XUMUYECKHE CBOICTBA, MOJIyYeHue, NpuMeHeHue. Jleictue
XJIOpa U XJIOPOBOJOPOJAa Ha OpPraHU3M 4eJOoBeKa. BakHeWinue XJIOpHAbl U UX HAaXOXKICHHUE B
pUpOJE.

OOmass xapakrtepuctuka 3meMeHTOB VIA-Tpynmnbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pu3HyYecKre CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (u3NYecKkHue M XMMHUYeckue cBOoMCTBa. OKCHUABI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3UYECKHE M XMMHUYECKHE CBOWMCTBA
(oOme Kak IpeNCcTaBUTENs Kilacca KUCJIOT M creuuduueckue). XUMHUYECKUE pPeakliuy,
JeKallue B OCHOBE MHPOMBIIUICHHOTO croco0a IMoiyuyeHHUs CepHO KucioTel. IIpumenenue
cepHOi KucinoThl. CoM CepHOI KMCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgpaT-uoH. Haxoxaenue
ceppl U €€ CcoelMHEHUM B Mpupoae. XHUMHUECKOE 3arpsi3HEHHE OKpY’Kalollell cpenbl
COCJMHEHUSIMHU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
[PEIOTBPALLCHUS.

OOmast  xapakrepuctuka 31aeMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B NpuUpoie, (QHU3UYECKUue u
XUMHYeckue cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUaK, ero Gpu3n4eckue u XMMU4ecKue
CBOWICTBA, MOJydeHue u npuMenenue. Coiau aMMOHHS, UX (pU3HUYECKHEe U XUMHUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuus Ha MOHbI aMMOHHUS. A30THas KHUCIOTa, €€ MOJy4YeHHE,
duznUeckue W XHMMHYECKHE CBOMCTBa (OOIIME KaK TMPENCTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnonapb3oBaHWEe HUTPATOB M COJIEH aMMOHHS B KauyeCTBE MHUHEpPAIbHbBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAroIeH CpeIbl COCIUHEHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHUE BO3[yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMU
docthopa, puzndeckne nu xummueckue cBorictBa. Oxcun docdopa (V) u pochopHas kucioTa,
du3nueckue M XUMHYECKHE CBOWCTBa, nosiyuyeHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIO0OPEHUI.

OOmast  xapakrepuctuka 3meMeHTOB [IVA-rpynnbel. OCOOEHHOCTH CTPOCHHMsS AaTOMOB,
XapaKTEepHbIE CTETIEHU OKUCIIEHUS. YTJIEepo/l, aJUIOTPOIIHbIE MOIU(UKAIINH, PACTIPOCTPAHEHHE B
npupoze, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuns. KpyroBopotT yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE HA JKUBBIE OPraHU3MBbI,
HOJy4eHHE U NpUMEHEHHe. DKOJIOTHUECKUe MPOOIeMbl, CBs3aHHBIE ¢ OKcHIoM yriepoaa (1V),
TUIO0TE3a I100aJIbHOTO TMOTEIUIEHUs KJIMMara, NapHUKOBBINM 3QQeKkT. YToibHas KUCIOTa U €€
COJM, UX (PU3MUECKHE M XUMHMUYECKHe CBOICTBa, MojydyeHue M mnpumeHeHue. KauecTBeHHas
peakuus Ha KapOoHaT-uoHbl. Mcnonp3oBanume  KkapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHavasnbHble MOHATHA 00 OPraHUYECKUX BEIIECTBAX KAaK O COEAMHEHUSX yIiepoja
(MeTaH, 3TaH, JTWUJIEH, AalEeTWUJIeH, 3TAaHOJ, IJMIEPHH, YKCyCHas Kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOJOPOAOB (Yroib, MPUPOIHBIA Tra3, HEPTb), MPOIYKThl UX NepepaboTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [TOHATHE 0 OMOJIIOTMYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oenkax, yriaeBoJax — M HUX pOJM B KU3HU 4YeloBeKa. MarepualbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTaHUYECKUX COCIUHEHHM.

Kpemuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, IIOJydYe€HHE U TPUMEHEHHE.
CoenuHenus kpeMmHuss B mpupoje. OOmme mnpencraieHus o0 okcuae kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. Baxkuelinue
CTPOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeTOH, »ene300eToH. I[IpoGiemsl
0€30MacHOr0 UCMOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.



Xumuueckuii IKCnepumeHm:

u3ydyeHue oOpa3loB HEOPraHMYECKHX BELIECTB, CBOMCTB COJSHOW KHCIOTHI, NMPOBEACHUE
Ka4eCTBEHHBIX PEAaKUUi Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (puU3MYecKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHE C O0OpaslaMu XJIOPUAOB (TaJOTE€HUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUJEOMATEepHaoB), HaONIOJEeHHWEe Tpouecca OOYrJIMBaHHUS — caxapa IOX  JeiCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YUYCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCJIOTHI, TIPOBEJICHHE KAaYeCTBEHHOW peakiMH Ha Cyiab(paT-WOH M HAOIIOJCHHWE NMpU3HaKa e&
MPOTEKaHUs, O3HAKOMIJICHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M HX COeIUHEHUN
(BO3MOKHO HMCIIOJIb30BaHKUE BUACOMATEPHAIIOB), 00pa3liaMy a30THBIX B (POCHOPHBIX yrnoOpeHuH,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W U3yUYE€HHE CBOMCTB aMMHakKa, IPOBEICHHE
Ka4eCTBEHHBIX pEaKIMd HAa HMOH aMMOHHMS U (ocdar-uoOH M H3yYeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MeIbI0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJEOMATEPHUATIOB), U3YYEHHE MOJENIEH KPUCTAIUIMYECKUX PEIIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMJIEHHE C MPOIECCOM aaAcopOLUU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKAT-UOHbl U W3Y4YEHHE MPU3HAKOB MX IMPOTEKAHMS, O3HAKOMJIEHME C NpPOAYKLHEH
CHWJIMKAaTHOW MPOMBINIJICHHOCTH, PEIICHHE KCIEPUMEHTANIBHBIX 3a/ad Mo TeMe «Baxuelimme
HEMETAJUIbl U UX COCTUHEHUS.

Metannbl M X cOeIMHEHUS

OO61mas xapakTepuCcTUKa XMMUUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU UX IOJIOKEHMUS
B Ilepuognueckoii cucteme xumuueckux snemeHToB [[. . MenneneeBa u cTpoeHUs: aTOMOB.
Crpoenue MmetayioB. Metajumueckas CBA3b M METaNIMYecKas KPHUCTAUIMYECKas pELIETKA.
DNEKTPOXUMHUYECKUI psif HanpsokeHui MerauioB. dusmueckre M XUMHUYECKHE CBOHCTBA
MeTaiioB. O6mue crnocoOb! moyydeHus MeTasioB. [IoHATHE O KOPPO3UM METAIlJIOB, OCHOBHbIE
CcrocoObl 3almuThl UX OT Koppos3uu. CmaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) U UX
IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[lenouynsie MeTauibl: mojoxkeHue B [lepuomuueckoil cucTeMe XMMHUYECKUX 3JeMeHTOB Jl.
U. MenneneeBa, cTpoeHHE HUX aTOMOB, HaxOXJAeHUE B mpupoje. OU3Mueckue U XUMHUYECKUe
CBOIiCcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [I[puMenenue
IEJIOYHBIX METAJIJIOB U UX COEUHEHUH.

[IlenoyHO3€eMENBHBIE METAJIBI MAarHUi M KaJIbLIMi: NoJIo)keHne B llepuoanueckoi cucreme
xuMmudeckux snemMeHtoB [[. M. MeHneneeBa, CTpoeHHE MX aTOMOB, HAaXOXIEHUE B TPHUPOJE.
Ou3nyecKkue ¥ XUMHUYECKHE CBONCTBAa MarHusl M Kanbliusl. BakHelrne coeluHeHUs KaabIlUs
(oxcua, ruapokcu, coyin). JKECTKOCTh BOJBI U CITOCOOKI €€ yCTpaHEHUSI.

AmoMuHuii: nonoxenue B llepuoanueckoil cucreMe XMMHYECKHUX 2JI€MEHTOB [/l
N. MenpeneeBa, CTpOEHHE aTOMa, HaxOXJIE€HHE B mpupone. Pu3nueckue U XUMHUYECKHE
CBOIicTBa amoMuHUsA. AMGpOTEpHBIE CBOMCTBA OKCUA U THAPOKCUAA aTFOMUHUS.

Keneszo: monoxenne B Ilepuoanyueckoil cucremMe XHUMHUYECKUX dyemMeHToB [l
W. MenneneeBa, CTpoe€HHME aTOMa, HaxOoXJAeHHE B mpupoae. Pusznyeckue U XUMHUYECKUE
cBocTBa xene3a. Oxcuasl, ruapokcuabl u conu xkenesa (II) u sxenesa (III), ux cocras, cBoiicTBa
Y TIOJTy4YECHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ O0Opa3llaMH METaJUIOB U CIUIABOB, MX (M3WYECKHMMHU CBOMCTBAMH, M3y4YEeHUE
pe3yNbTaTOB  KOPPO3MM  METaUIOB  (BO3MOJKHO  HCHOJb30BAaHUE  BHUAEOMATEpUAIIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBUS OKCHIA KAJIBIUS U HATPUS C BOJOH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHUAJIOB), HCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, IpoIecca TOPEHHs XKeleza B
KHACIOpoAe  (BO3MOXHO  HCHOJb30BAHWE  BUAEOMATEPHUATOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbls, allOMUHUS, LUMHKA, *kene3a (II) u xenesza
(IIT), memgu (II), HaGmroieHNE U OMHMCAHKE MPOLIECCOB OKPAIIMBAHMS TJIAMEHH MOHAMH HATpHS,



Kalusl U KaJblUs (BO3MOXHO HCIIOJIB30BAHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 10
TeMme «BakHEeWIe METaIJIbl U UX COCIMHEHUS.

XuMHus 4 OKpY:Kalomas cpeaa

BemecrBa 1 Marepuansl B IIOBCEAHEBHOM JKHM3HHM 4eIOBEKa. be3omacHoe uCIosb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXOTrax U
OTPABJICHUSIX.

XUMHYECKOE 3arps3HeHHe OKpYyKarolled cpenbl (MpeiesibHas TOMyCcTUMasi KOHIIEHTpalUs
BemecTs, ganee — [1JIK). Poxb xumun B pemeHun 5K0JI0rn4eckux mpooiiem.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3IoB MaTepHajoB (CTEKIIO, CINIAaBbI METAJUIOB, TOJIMMEPHBIC MAaTEPHAJIBI).

Mescnpeomemmnuwie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€H NPU M3YUYEHUU XUMHUHM B 9 Kjacce OCYLIECTBIISIETCA
yepe3 UCIOJB30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaKk U IOHSATHI,
ABJISIFOLUXCSI CACTEMHBIMU JUISL OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01ure ecTeCTBEHHO-HAy4YHbIE MOHATHUS: HAyYHBIA (DaKT, rUumoTesa, 3aKOH, TEOPHsl, aHaJM3,
CUHTE3, KJacCU(pUKauusi, NEepPUOAUYHOCTb, HAONIOJEHNUE, OHKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEpEHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3()PeKT, TEXHOJIOTHS, MaTepPHAIIbI.

®usuka: MaTtepus, aToM, DJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIWJA, H30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUUECKUH 3apsj, M[POBOAHUKH, IOJIYIPOBOJHUKH,
JTURJIEKTPUKHU, (DPOTO3JEMEHT, BEIECTBO, TEJNO, 00bEM, arperaTHoOe€ COCTOSIHME BEIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KPHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3UUYECKUE BEIUYUHBL,
€MHMILIBI U3MEPEHUSI, KOCMUUECKOE IPOCTPAHCTBO, IJIAaHETHI, 3BE3/1bl, CONHIIE.

buonorust: ¢dorocunTes, Abixanue, Ouocdepa, IKOCHCTEMa, MHUHEPAIbHBIE YIOOPEHHUS,
MHUKPOJIEMEHTBI, MAKPOAJIEMEHTBI, IUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE TTOPOJIbI, MOJIE3HBIE UCKOMIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCBI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE pE3yJabTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO oOmiero o0Opa3oBaHUs
JIOCTUTAIOTCS B X0JIe OOYUYCHHSI XMMHUHU B €IMHCTBE Y4eOHON UM BOCIIUTATEIHHOM JICATEIHHOCTH B
COOTBETCTBUM C  TPAAMIMOHHBIMA  POCCUWCKUMH  COLMOKYJIBTYPHBIMH U  JIYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MPUHITHIMU B OOINECTBE MpaBUIAMH M HOPMaMU TOBEICHUS W
CIOCOOCTBYIOT IIPOIIECCaM CAMOIMO3HAHUS, CAMOPA3BUTHUS M COLTUAIM3AIIMU 00YYaIOIIUXCSl.

JluyHOCTHBIE pe3ydbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCA
CHUCTEMOM NO3UTUBHBIX IIEHHOCTHBIX OPUEHTALUW M PACIIMPEHHUE ONbITA JEATEIHOCTU Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[EHHOCTHOTO OTHOIICHUS! K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAHUS 3HAUEHUS XHUMHYECKOW HayKH B J>KM3HHM COBPEMEHHOrO OOILECTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW HH(POpPMAIUECH O MEePEAOBBIX JOCTHKCHHSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTpOICTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHUS:

MPEACTABJICHUS] O COLMAIBHBIX HOPMax M TPaBWIaX MEXKIUYHOCTHBIX OTHOIICHUN B
KOJJIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJE3HOM, y4yeOHO-
MCCJIEI0BATENLCKOM, TBOPUECKOU U IPYTUX BHUJIAX JEATEIbHOCTH, TOTOBHOCTH K pa3HO00pa3HOU
COBMECTHOM JI€ATEIbHOCTU MPHU BBHITOJIHEHUU Y4eOHBIX, MO3HABATEIbHBIX 3aJa4, BBHITOJIHEHUU
XUMUYECKHUX DKCIIEPUMEHTOB, CO3/IaHUU YUYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
¥ B3aMMOINOMOINM B Tpollecce 3TOH Yy4eOHOU IesTeNbHOCTH, TOTOBHOCTH OIICHHBATh CBOE
MOBEJICHUE U TIOCTYIKM CBOMX TOBAPHUIIEH C TO3UIMKM HPABCTBEHHBIX M TPABOBBIX HOPM C
Y4€TOM OCO3HAHUS MOCIEICTBUI OCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYECKHE  MPEACTABICHHS O  BEUIECTBE M  XHMMHUYECKOM  peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBISIOLIME OCHOBY JUIS
MOHMMAHUA  CYHNIHOCTH HAYYHOW  KapTUHBI MHpa, MPEJICTaBIeHHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOJABI, B3aUMOCBS35AX YEJOBEKa C MPUPOJHON Cpeoi, 0 posn
XHMMUU B MIO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAIPaBJIEHHBIE Ha IMOJYYEHHE HOBBIX 3HAHUM 1O XUMHH,
HEOoOXOoauMBbIe Il OOBSCHEHUS HaONI0/IaeMBbIX TMPOILIECCOB U SIBICHUMN, MO3HABATEIBLHOM,
WH()OPMAITMOHHON ¥ YUTATEIIBCKON KYJIBTYphI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIbHONU pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHTEPaTypoOd, MOCTYMHBIMU TEXHUUYECKUMHU CPEIACTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHUIA;

UMHTEpeC K OOYYEHHMIO U TO3HAHUIO, JII0O03HATENIBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW U HMCCIIEIOBATEIBCKON JEATEIHLHOCTH, K OCO3HAHHOMY BBIOOPY
HAINPaBIEHHOCTH U YPOBHS O0y4YEeHHs B NajbHEHIIEeM;

4) hopMHUpPOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE LIEHHOCTU JHU3HHM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3J0POBBI 00pa3 JKW3HU, OCO3HAHWE TIOCIEJACTBUM W HEMPUSTHE BPETHBIX
NpUBBIYEK (YHNOTpPEONEHUsI alKOrojs, HAapKOTHKOB, KYPEHHsS), HEOOXOAMMOCTH COOIO/ICHUS
nmpaBul 0€30TaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMHU BEIIECTBAMHU B OBITY M pEabHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEPEC K MPAKTUIECKOMY M3YYEHHIO Mpodeccuil U Tpyna pa3TudHOro pojia, YBaXKeHHE K
TPyLy W pe3yJbTaraM TPYIAOBOM JACSATEIHHOCTH, B TOM 4YHCJIE Ha OCHOBE TNPUMECHEHUS
NpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBIOOP WHIMBUAYATHHOW TPAeKTOPUU



MPOJOHKCHHUST 00pa3oBaHUs C Y4ETOM IJUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB W IMOTPEOHOCTEH, YCIEUTHON MPOQEeCCHOHAIBHON NEATeTbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B TPOPECCHOHATBHON CPE/IE;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKH IIeTIeCO00pa3HOe OTHOIICHUE K MPHPOJIE KaK UCTOUHUKY KU3HU Ha 3eMiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAaHUE IIEHHOCTH 3J0POBOr0 M 0e30macHOro odpasa »KU3HU,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BelllecTBaMH,
a TaK)KE€ B CUTYAIUSAX, YIPOKAIOIIUX 3JOPOBbIO U KU3HU JTIOJICH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJy4Yaemble NMPU HM3YYECHUH XUMHUH, JJIS PEHICHUS
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOJHON CPEOH, ISl TOBBILIECHHS YPOBHS 3KOJIOTHYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapaKkTepa SKOJIOTMYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJIOB XUMUH, IKOJIOTHYECKOTO MBIIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
MO03HABATEJIbHON, KOMMYHUKAaTUBHOM U COLIMAIbHON MPAKTHKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MmerampeaMETHBIX pe3yJlbTaTOB BBIACIAIOT 3HAUMMBIE Ui (OPMUPOBAHUS
MHUPOBO33PEHUST OOIIEHAYYHbIE TOHATHUS (3aKOH, TEOPHs, MPUHIIMI, TUNOTEe3a, (akT, cucrema,
Ipoliecc, SKCIEPUMEHT U JIpYroe.), KOTOpble UCHOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax W MO3BOJSIOT HA OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LIEJIOCTHOM Hay4yHOH KapTHHE MHpa, U YHUBEpCalbHble yyeOHble AEWUCTBUS (IIO3HABATENIbHBIC,
KOMMYHHKATHBHBIE, PETYJISTHBHBIE), KOTOPbIE O0EeCIeYnBa0T (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO M OCYILECTBICHUIO YUeOHOM! 1eATEIbHOCTH.

Ilo3naBaTebHBIE YHHBePCaIbHbIE YUeOHbIE 1eCTBHSA

Bba3oBble JJornyeckne aeiicTBUSA:

YMGHI/HI HUCIIOJIB30BATh HpI/IéMI)I JIOTUYCCKOT'O MBINIJICHUS HpI/I OCBOCHHNHN 3HaHHfII
packpbIBaTh CMBICI XUMHUYECKUX TIOHATHH (BBIACIATH HMX XapaKTepHbIE TMPHU3HAKH,
yCTaHaBJII/IBaTL B3aNMOCBSA3b C I[pyrI/IMI/I HOHHTI/I?[MI/I), HUCIIOJIB30BATh ITOHATHUA OJIA 06"I>$ICHGHI/I$I
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCH(PHUKAIUU
XUMHUYCCKHUX BCHICCTB U XUMHNYCCKUX peaKuHﬁ, yCTaHaBJ'II/IBaTI) HpI/I‘-II/IHHO-CJ'IeJICTBeHHBIe CBA3HU
MEXy 00BEKTaMHU U3YyU€HHUsI, CTPOUTH JIOTUYECKUE PACCYXKIeHUS (MHAYKTUBHEIE, IEAYKTUBHBIE,
10 aHaJIOFI/II/I), J€JIaTh BbIBOJbI U 3aKJIFOUCHUS,

YMEHHE MPUMEHSATh B MpPOIECCe MO3HAHUS MOHATHS (MPEAMETHbIE U MeTalpelIMEeTHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJNb3yeMble B XHMHH, MPEOOPa3OBBIBATh HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJICIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DIIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHUE XUMHUYECKOM peakluu — TMpU pelieHud YydeOHo-
MO3HABATENbHBIX 3a/ad, C Y4YETOM OSTUX MOJENbHBIX MPEJACTABICHUN BBIABIATH U
XapaKTepI/I3OBaTI> CYHICCTBGHHBIG HpI/ISHaKI/I I/I3y'-Ia€MI>IX O6L€KTOB — XUMHUYECCKUX BCIICCTB N
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPUYMHHO-CIECACTBEHHbBIE CBSI3U U
IIPOTUBOPEYHS B U3Y4aeMBbIX IIPOLIECCAX U SABICHUSIX.

ba3oBble uccienoBareibckue AecTBUSA.

YMeHI/Ie HUCIIOJIB30BATh ITOCTABJICHHBIC BOHpOCBI B KaA4CCTBC I/IHCTp}/MCHTa IIO3HAHUA, a
Takke B KadecTBE OCHOBBI i (OPMUPOBAHHUS THUIMOTE3bl MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBACMBIX CY)KHGHHﬁ;

MpPUOOpPETEHNE OMbITa MO TUTAHUPOBAHMIO, OPTaHU3AIMHU M TPOBEICHHUIO YUYEHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOJI01aTh 32 XOJ0M MPOIECCa, CAMOCTOSITEIHHO MPOTrHO3UPOBATH €TI0
pe3ynbTaTt, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJLI MO pe3yibTaTaM IPOBEIEHHOTO OIBITA,
WCCJIEI0BAHMS, COCTABIIATh OTYET O MPOJICTAaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U UHTEPIPETHUPOBATH MH(OPMALIMIO PA3INYHBIX BUJOB
1 HOpM IIPECTABICHHUS, TTONYYaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS IUTEpaTypa



XUMHUYECKOTO COZAEp)KaHHUs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHeTa), KPUTHYECKU
OLICHUBATH ITPOTHBOPEUMBYIO M HEJIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHUE MPUMEHATh Pa3JIMYHbIE METObI U 3alIPOCHI MPU MOUCKE U 0TOOpe HH(OPMAINH U
COOTBETCTBYIOUIMX JTAHHBIX, HEOOXOIMMBIX JUIS BBIITOJHEHUS YUCOHBIX U TIO3HABATEIFHBIX 33134
OTpeNeIEHHOr0 THUMA, MPHOOpPETeHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(DOPMAITMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KyJIbTYPOH aKTUBHOTO HMCIOJIB30BaHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (OpPMY TNpeACTaBICHUS
uH(pOpMAMK W WUIIOCTPUPOBATh peIlacMble 3a/laud HECIOKHBIMU CXEMaMH, JHarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh M aHAIM3UPOBATH B IIPOIECCe YYEOHOM M HCCIIEI0BATENbCKOM
NEeSITeIbHOCTH HH(POPMAIIHMIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIILCKOTO X031UCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY)KAIOLIeH PUPOJHOM CPEbl.

KomMMyHMKaTHUBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

yMEHHUsl 3aJlaBaThb BOINPOCHl (B XoAe jauanora M (Wiau) JUCKYCCHM) TIO CYIIECTBY
oOcyxgaeMoil TeMmbl, (OPMYIHPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIHHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUsI TIPEJICTABIATD MMOJTYYCHHBIE PE3YyJIbTaThl TO3HABATEIBHON ACSITEILHOCTU B YCTHBIX
W THMCbMEHHBIX TEKCTax; JeiaTh MPE3CHTAlMI0 PEe3yJbTaTOB BBIMIOJIHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (J1abopaTOPHOTO OMBITA, JIAOOPATOPHOW pPAOOTHI MO MCCIECJOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

yMEHHsI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOI MMO3HABAaTEIbHOU U
HCCJIEIOBATEIbCKON JI€ATEIbHOCTU MPU PELICHUM BO3HUKAIOIIMX NpoOJeM Ha OCHOBE yuyéTa
o0LIMX MHTEPECOB U COIJIAaCOBaHMs MO3UIUHN (0OCYXKIeHUs, OOMEH MHEHHUSIMHU, «MO3TOBBIC
HITYPMBI», KOOPJAWHALIUS COBMECTHBIX JEHCTBUM, ONMPEIEICHIUE KPUTEPUEB 0 OLIEHKE KayecTBa
BBITIOJTHEHHON paOOTHI U IPYTHE).

PeryasitTuBHble yHUBepcaibHbIe y4eOHbIe 1eiicCTBUSA:

YMEHHME CaMOCTOSITEJILHO ONPEACIATh LEIN ACSITEIbHOCTH, IIJIaHUPOBATh, OCYILECTBIIATD,
KOHTPOJIMPOBATh M TIPU HEOOXOAWMOCTH KOPPEKTHUPOBATH CBOIO JIEATEILHOCTH, BBIOMpPATH
HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelleHHs Yy4eOHbIX M IO03HaBaTelIbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JIEWCTBUM INpU
BBIMOJIHEHUH 33JaHUN ¢ y4€TOM IOJyuyeHHMs HOBBIX 3HaHMNH 00 H3y4aeMbIX OOBEKTax —
BEILIECTBAX U PEAKLMIX, OLEHUBATH COOTBETCTBHUE IOJIYYEHHOIO pEe3ysbTaTa 3asBJICHHON LIEIH,
YMEHUE UCIIOJIB30BATh U aHAIM3UPOBATh KOHTEKCTHI, IIPEIIaracMble B YCIOBUH 3aJaHUM.

IMPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pe3ylbTaTOB IO OCBOCHHUIO 0053aTEIBHOTO COJEepKaHUS,
YCTAaHOBJIEHHOIO JAaHHON (QenepanpbHOl paboueld mHporpaMMoi, BBIIEISIOT: OCBOEHHbBIE
oOydJaromuMUCcs Hay4YHble 3HAHUS, YMEHHs M CHOCOOBI JeWCTBUH, crenuduyeckue s
MpeAMETHOM 00JacTh «XHUMHS», BUJBI JEATETBHOCTH MO TOJYYSCHUIO HOBOTO 3HAHUSA, €r0
UHTEPIIPETAINU, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IIMYHBIX YIEOHBIX U HOBBIX CUTYaIIUSX.

K xonmy oOydeHus B 8 KJjiacce mpeiMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAFOIITUXCS YMEHHM:

e PACKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHSITHIA: aTOM, MOJIEKYJIa, XUMHUYECKHIA
AJIEMEHT, TPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOJHAST W HEOJHOPOJHAs),
BaJICHTHOCTh, OTHOCUTENIbHAs aTOMHAas U MOJEKYJspHas Macca, KOJUYECTBO BEIIECTBA, MOJb,
MOJISIpHAsl Macca, MaccoBasi J0JiI XMUMHYECKOTO JJIEMEHTa B COCIMHEHHH, MOJIIPHBIH OO0BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHUE, COJIb, DIIEKTPOOTPUIIATEIILHOCTD, CTETICHh OKUCIICHUS, XUMUYECKast
peakius, Kiaccu(UKamsl peakiuii: peakIMh COCTUHEHUS, PEaKIUU Pa3JIOKEHUs, pPEaKInu
3aMeIeHHs], peakiiuu 0OMEHa, IK30- ¥ SHIOTCPMHUUECKHUE PEAKINH, TEMI0BOU dh(DEKT peakium,



PO aToMa, JEKTPOHHBINA CIIOM aToMa, aTOMHasi OpOUTallb, pajuyc aToMa, XMMUYeCKas CBS3b,
NoJIIpHasl U HEMOJspHas KOBaJE€HTHas CBs3b, MOHHAS CBA3b, WOH, KaTMOH, aHHOH, PacTBOp,
MaccoBast 10Jis BellecTBa (IIPOLEHTHAs! KOHIIEHTpalKsl) B pacTBOPE;

e WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX MOHITHM M NPUMEHSTH OTH
HOHSITHS IIPU OIIMCAHUM BELLECTB U UX IPEBPAILIECHUN;

e UCTIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBieHHS (OpMyN BEIIEeCTB U
YPAaBHEHUN XUMUYECKUX PEAKLUM;

e ONpEAECNATh BAJICHTHOCTh AaTOMOB JJEMEHTOB B OHHApPHBIX COCIUHEHHSX, CTEIEHb
OKHCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHMH 1o QopmysiaMm, BUJ XUMHUYECKON CBS3M (KOBaJICHTHas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMmbici [lepumommueckoro 3akona JI. WM. MenpaeneeBa: JeMOHCTPUPOBATH
IIOHMMAHHE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX IOJIOKEHUS B
[Tepuoanueckoii cucreme, 3aKOHOB COXPAHEHHUS MACChl BELIECTB, IIOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaipo;

e ONMCHIBATH U XapakTepu3oBaTh Tabmuunyto ¢opmy I[lepuoanueckoit cucteMsl
XUMHUUYECKHMX 3JIEMEHTOB: pa3jnyaTh MOHATUS «TJIaBHas moArpymnmna (A-rpynmna)» u «noOouHas
noarpynna (b-rpymmna)», manbsie U OONbIINE TEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOPHIE
umerorcs B tabnuue «llepuoanueckas cucrema xumuueckux aieMmeHnTos Jl. M. Menneneesa» ¢
YHCIOBBIMU XapPaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMMHUYECKUX JJIEMEHTOB (COCTaB U 3apsij
spa, 001Iee YICIIO IIEKTPOHOB U PACHPEICNICHHE UX MO JIEKTPOHHBIM CIIOSM);

e KJTaCCU(PHUIIMPOBATH XUMUYECKUE DIIEMEHTHI, HEOPraHUYECKHE BEUIECTBA, XUMUYECKUE
peaxiyu (110 YUCITy U COCTaBy YYaCTBYIOIIMX B PEAKIH BEIIECTB, 110 TEIUIOBOMY (D (DEeKTy);

e XapaKTepH30BaTh (OMHCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEUIECTB PA3IUYHBIX
KJIACCOB, MOATBEPXkAasl ONMHMCAHWE NMPUMEPAMU MOJIEKYJISPHBIX YPaBHEHUN COOTBETCTBYIOILHX
XUMHUYECKHUX PEaKIIHIi;

e IPOrHO3UPOBATh CBOMICTBA BEIIECTB B 3aBUCUMOCTH OT MX KAuye€CTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAIICHHUI B Pa3IMYHbIX YCIOBHSIX;

e BBIUUCIISITH OTHOCUTEIBHYIO MOJEKYJISPHYIO U MOJSIPHYIO MAacchl BEILECTB, MacCCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIeMEHTa 1o (popMysie COeAMHEHHSI, MACCOBYIO JIOJIIO BEILIECTBA B PacTBOPE,
MPOBOAMTH PACU€ThI MO0 YPABHEHUIO XUMUYECKON PEAKIUY;

e IPUMEHATH OCHOBHBIE OIEPALlUU MBICIUTEIBHON JEATEIBHOCTH — AHAJINW3 U CUHTES,
cpaBHeHHEe, O0O0O0OIIeHHE, CHUCTeMaTH3allhi0, KIacCU(UKAIUIO, BBISIBIIEHHE MPUIMHHO--
CJIEICTBEHHBIX CBA3EH — JUIsl U3YYEHUsSI CBOMCTB BELIECTB U XUMHUECKUX PEAKIINM, €CTECTBEHHO-
HayyHble METOJbl IO3HAHMUS — HaAOJNIOJIEHUEe, U3MEpPEHHE, MOJEIUPOBAHHE, SKCIEPUMEHT
(peasbHBIN M MBICIIEHHBIH );

e CJIEIOBATh MpaBUjaM TOJb30BAaHUS XMMMYECKOM mMoCcynoil u  J1abopaTOpHBIM
o0opyIoBaHMEM, a TakKe INpaBWiIaM OOpalleHHs C BELIECTBAMH B COOTBETCTBUU C
MHCTPYKUMSAMU IO BBIIOJIHEHUIO Ja0OpaTOPHBIX XUMHUYECKHUX OIBITOB [0 TMOJYYEHUIO U
coOMpaHuIo ra3000pa3HbIX BEUIECTB (BOJOPOJA M KHUCIOPOAA), MPUTOTOBIEHHUIO PACTBOPOB C
onpeAeN€HHON MacCOBOM J0JIEM pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH M MPOBOJUTH
XUMHUYECKHE DKCIEPUMEHTHI 10 PAclO3HABAHUIO PACTBOPOB IEJIOYEH M KHUCIOT C MOMOIIBIO
WHJUKATOPOB (JTakMycC, (eHONPTaTCHH, METHIIOPAHK U JPYTHE).

K xoHiy oOy4deHust B 9 kJjiacce mpeaMeTHBIC Pe3yJbTaThl Ha 0a30BOM ypPOBHE JOJKHBI
OTpakaTb C(HOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHHI:

e PaCKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX TOHSITHH: XUMHUYECKHUN JJIEMEHT, aToM,
MOJIEKYyJla, HMOH, KaTWOH, aHHMOH, MPOCTOE BEIIECTBO, CJOKHOE BEHIECTBO, BAJIEHTHOCTD,
ANEKTPOOTPHUIATEIIFHOCTD, CTENEHb OKHCICHUS, XUMHYECKas PpEeakKIus, XUMHUYECKas CBS3b,
TEIIOBOM 3P PEKT peakiiu, MOJIb, MOJISIPHBIA 00BEM, PaCTBOP, AIIEKTPOIUTHI, HEANEKTPOIUTHI,
AIEKTPOJIUTHYECKAS JAUCCOLMAIMS, PEaKIWH HWOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHe, oOOpaTHMble M HEOOpaTUMBIE pPEAKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC



peakuuy, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJIEHHME, aJJIOTPOINS,
aM(pOTEepHOCTb, XUMUYECKasl CBS3b (KOBaJIEHTHAsl, MOHHASI, METAJUIMUECKast), KpUCTalInyecKas
pemérka, KOppo3usi METAUIOB, CIUIaBbl, CKOPOCTb XUMHYECKONH pEaKLHH, MpeneabHO
nonyctumas konueHTpanus [1JIK Bemectna;

e WIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX IOHSITHUM M NPUMEHATH ITH
MOHSATUS [TPU ONMCAHUM BEIIECTB U UX MPEBPAICHU;

e IICTIOJIb30BaTh XMMHUYECKYI0O CHMBOJIMKY JUIsl COCTaBICHHsS (OpPMYyN BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIN;

e OIIPEEIATh BAJIECHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B COEUHEHUX
pPa3IMYHOr0 COCTaBa, MPUHAIJIEKHOCTh BEUIECTB K OINPEACIEHHOMY KIACCy COEIMHEHHMH IO
dbopmynamM, BUJ XUMHYECKON CBA3H (KOBaJCHTHAs, HOHHASI, METAJUTMYECKasi) B HEOPTraHUYECKUX
COCIMHEHUSIX, 3apsA]l MOHA MO XUMHUYECKoW (opmyre, XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COCAVHEHMM, TUII KPUCTAIUIMYECKOM PEIIETKH KOHKPETHOIO BEILIECTBA;

e packpsiBaTh cMbIci [lepuoanueckoro 3akona J{. 1. MenneneeBa u A€eMOHCTPUPOBATH €r0
NOHMMAaHME: OIUCHIBaTh W XapaKTepu3oBaTh TabmuunHyro (opmy Ilepuomamueckoil cucTeMbl
XUMHUYECKHX SJI€MEHTOB: pazlinyarh MOHATHUS «TJlaBHAas moArpymnmna (A-rpymnmna)» u «mnoOoudHas
noarpynna (b-rpymnmna)», Manble U OoJibIIME NEPUOABI, COOTHOCHUTH O0O3HAYEHUS, KOTOPbIE
UMEIOTCS. B TEPUOAUYECKON Tabiuile, ¢ YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUUYECKHMX 3JIEMEHTOB (COCTaB M 3aps] siipa, 00lee YUCIIO 3JIEKTPOHOB M pacHpeIesieHue UX
0 JIEKTPOHHBIM CIIOSIM), OOBSACHATH 00IIMe 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCIUHEHMH B IpeJesnax MajblX MEpUOJIOB U INIaBHBIX MOATPYII ¢ YYETOM CTPOEHHUS HX
aTOMOB;

e KJIACCU(UIIMPOBATh XUMHUYECKHAE DJIEMEHTBI, HEOPraHMYECKUE BEUIECTBA, XUMHUYECKHE
peakiuu (10 YUCIY U COCTAaBY YYAacTBYIOIIUX B PEAKIMH BEIIECTB, [0 TEIIOBOMY 3 (deKTy, 1o
M3MEHEHUIO CTENIEHEN OKMCIEHUSI XUMUYECKHUX JIEMEHTOB);

e XapakTepu3oBaTh (OMUCHIBaTH) oOmMEe u crernupuyeckrue XUMHYECKHE CBOICTBa
IIPOCTBIX M CJOXHBIX BEILECTB, MOATBEPKAAsl ONUCAHUE TPUMEPAMU MOJIEKYJIAPHBIX U HOHHBIX
YpaBHEHU COOTBETCTBYIOUIUX XUMUUYECKUX PEaKLIUA;

e COCTaBJISITh YPAaBHEHUS SJICKTPOJMTHUYECKOW JHCCOLMALMMA KHUCIIOT, IIEJIO0YEeH U COJIEH,
MOJIHBIE M COKpAIIEHHBIE YypaBHEHUS peakluil HOHHOro OOMEHa, ypaBHEHHUS pEakiui,
MOJTBEPXKJIAIOIIUX CYIIECTBOBAHUE T'€HETHMUECKON CBA3M MEXJY BELIECTBAMM Pa3JIMYHBIX
KJIACCOB;

e PACKpbIBaTh CYUIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMUNA IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCa ITHX PeakLuii;

e IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOEHUS, BO3MOKHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3INYHbIX YCIOBUSX;

e BBIUUCIISITH OTHOCUTEIBHYIO MOJEKYJISPHYIO U MOJSPHYIO Macchl BEIIECTB, MAacCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIeMEHTa 10 (popMylie COeAMHEHUS], MaCCOBYIO JI0JIIO BELIECTBA B pacTBOPE,
MPOBOAMTH PACcU€ThI [0 YPABHEHUIO XUMUYECKON PEAKIUH;

e COONMIOZATh TMpaBWJIa  IOJIb30BAHMS ~XMMHYECKOM TOCyqod M J1abopaTOpHBIM
o0opy/i0BaHUEM, a TaKXe IpaBuiia 00OpallleHHs C BEIIeCTBAMU B COOTBETCTBUM C MHCTPYKIUSMU
[0 BBIMOJHEHUIO JAa0OpAaTOPHBIX XHMMHUYECKHUX OINBITOB IO TOJIYYEHUIO M COOMpPAHUIO
ra3zo000pa3HbIX BEHIECTB (aMMHUaKa U YTJIEKUCIIOTO ra3a);

e IPOBOJUTH pEAKILUH, MOATBEP)KIAIOIINE KAaueCTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPHUI-, OpOMHI-, HOAMJI-, KapOoHaT-, (ocdar-, cuiamkar-,
cyiabdar-, THAPOKCUI-UOHBI, KATHOHBI ~aMMOHHS ¥ MOHBl M3YYEHHBIX  METaJJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

e IPUMEHATH OCHOBHBIE OIEPALlMU MBICIUTENBHON JEATEIBHOCTH — AHAJIN3 U CUHTES,
CpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BBISIBICHUE TPUYUHHO-CIIEICTBEHHBIX CBSA3eH — AJis
W3YYEHHUs CBOICTB BEIECTB M XMMUYECKUX PEAKIINI, ECTECTBEHHO-HAyYHbIE METO/IbI TO3HAHUS
— HaOJI0IeHNEe, U3MEpPEHUE, MOICTUPOBAHNE, SKCIIEPUMEHT (PeaJIbHbII 1 MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
No HanmenoBanue pa3aenoB U TEM IPOTrpaMMBI KomnuecTBo yacoB DnekTpoHHbIEC (IU(PPOBHIE)
/i Bcero | KoHTtponbHbIE [IpakTnueckue 00pa3oBaTeNbHBIC PECYPCHI
paboTHI paboThHI
Pa3nea 1. [lepBoHayaibHble XHMHYECKHE MOHATHS
1.1 | Xumusa — BakHast 001aCTh €CTECTBO3HAHUS U 5 BBE/IUTE 2 [[BubmuoTeka [JOK
NPAaKTUYCCKOH JIEATSILHOCTH YEJIOBEKA 3HAYCHUE https://m.edsoo.ru/7f41837c]]
1.2 | BemecTBa 1 XMMUYECKUE PEAKIIHH 15 1 BBEIIUTE [[BubmuoTexa [JOK
3HAYCHHE https://m.edsoo.ru/7f41837c]]
Jl06aBUTH CTPOKY
Wroro no pazneny | 20 |
Pazjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHNYEeCKUX BellIeCTB
2.1 | Bo3nyx. Kucnopon. [Tonsitue 06 okcunax 6 BBEIIUTE BBEIIUTE [[BubmuoTeka [JOK
3HAYCHHE 3HAYCHHE https://m.edsoo.ru/7f41837c]]
2.2 | Bogopoa.IloHaTHe 0 KHCIOTAaX U COJIAX 8 BBEIIUTE 1 [[BubmuoTexa [JOK
3HAYCHHE https://m.edsoo.ru/7f41837c]]
2.3 | Boga. PactBopsl. [TonsiTue 06 ocHOBaHUSIX 5 1 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41837c]]
2.4 | OcHOBHBIE KJIACChl HEOPTAHUUYECKUX COSAMHEHUN 11 1 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41837c]]
J106aBUTH CTPOKY
Hroro no pazzaeny | 30 |

Paznean 3. [lepunoanyeckuii 3axkon u [lepuoguyeckasi cucrema xummuueckux 3j1eMeHToB /I, . MenaesieeBa. Ctpoenne aroMoB. XUMHYeCKAasi

c¢BA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE PC€AKIIUH

3.1 | [Mepuomnueckwii 3akon u [lepuoamueckas cuctema 7 BBEJIUTE BBEJIUTE [[BuGmmoTeka [IOK
xumudecknx dneMenToB [[. V1. MenneneeBa. Ctpoenue 3HAUEHUE 3HauUEHUE https://m.edsoo.ru/7f41837c]]
aToMa

3.2 | Xumuueckas cBsi3b. OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIC 8 1 BBEIUTE [[BubmuoTeka [JOK
peaKiuu 3HAYCHHE https://m.edsoo.ru/7f41837c]]

J106aBUTB CTPOKY
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Hroro mo pazneny 15 [[BubmmoTexa [IOK
https://m.edsoo.ru/7f41837c]]
Jlo6aBUTH MOJTYJIb
JloGaBuTh paznuen
Pe3epBHOE Bpems 3 BBEIUTE BBEIUTE [[BubmuoTeka [JOK
3HAYCHUE 3HAYCHHE https://m.edsoo.ru/7f41837c]]
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
9 KJIACC
Ne HammMmenoBanue pa3aenoB ¥ TeM MPOTPAMMBI KoamuectBo wacoB DnexTpoHHbIE (TUPPOBBIC)
n/n Bcero KontponbsHbie IIpakTueckue 00pa3oBaTeNbHEIE PECYPCHI
paboTHI paboTH
Pa3ned 1. BemecTBo M XMMH4YecKHe peakiun
1.1 | INoBropenue u yriry0jaeHUe 3HAHUI OCHOBHBIX Pa3JieiioB S 1 BBeauTe 3Hauenue | [[budanoreka [JOK
Kypca 8 Kimacca https://m.edsoo.ru/7f41a636]]
1.2 | OcHOBHbBIC 3aKOHOMEPHOCTH XUMHUYECKHX PEaKInil 4 BBC/IUTE BBeauTe 3HaueHue | [[bubmuorexa [JOK
SHAICHHC https://m.edsoo.ru/7f41a636]]
1.3 | DnekTpoauTHYECKas qUCCOUAIns. XUMHUUYECKUAE PEaKIIiH B 8 1 1 [[Bubmuoreka ITOK
pacTBopax https://m.edsoo.ru/7f41a636]]
J106aBUTh CTPOKY
HUroro mo pazaeny | 17 ]
Pasznea 2. Hemerauibl 1 HX cOeIMHEHUS
2.1 | OOmas xapakTeprcTUKa XMMUYECKUX 37eMeHTOB VIIA- 4 BBC/HTE 1 [[Bubnmrorexa IJOK
rpymibl. ['ajgoreHsr SHAHCHHC https://m.edsoo.ru/7f41a636]]
2.2 | OOmas xapakTeprCcTUKa XMMUYECKUX 3JeMeHTOB VIA- 6 BBE/IUTE BBeaute 3HaueHne | [[bubmmoreka LIOK
rpymnmbl. Cepa U e€ COeTMHEHUSI 3HAUCHHC https://m.edsoo0.ru/7f41a636]]
2.3 | OOmas xapaKkTeprucTUKa XUMUYECKUX 3JIEMEHTOB VA- 7 BBC/HTE 1 [[bubmnoreka LIOK
rpymmbl. A30T, Gocdop U UX COCAMHEHHUS 3HAUCHHC https://m.edsoo.ru/7f41a636]]
24 | OOmas XxapakTepruCcTUKa XUMUIECKUX 1eMeHTOB [V A- 8 1 2 [[bubmuoTeka [IOK
rpymmbl. YTIepos U KpEeMHHN M UX COSTUHEHUS https://m.edsoo0.ru/7f41a636]]
J106aBHUTh CTPOKY
HUroro mo pazaeny | 25 |
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Pa3zgen 3. MeTa/uIbl M HX COeTUHEHU S

3.1 | OOmue cBOMCTBAa METAILJIOB 4 BBEJIUTE BBeaute 3Hauenue | [[bubanoreka [JOK

3Ha4CHNC https://m.edsoo.ru/7f41a636]]
3.2 | BaxHeiimme METa/Ibl U UX COCIUHEHUS 16 1 2 [[BubmunoTeka [JOK

https://m.edsoo.ru/7f41a636]]

Jlo6aBuTH CTpOKY
HUroro no pazaeny | 20 |
Pasnen 4. Xumus u okpyxamonas cpeaa
4.1 | BemiecTBa M MaTEepPHAJIbI B )KU3HU YEJIOBEKA 3 BBCIUTE BBeauTe 3HaueHue | [[bubmuorexa [JOK

SHA4ICHHC https://m.edsoo.ru/7f41a636]]
J106aBUTh CTPOKY
HUroro mo pazaeny HE
Jlo6aBUTh MOZTYTIb
JloGaBuTh paznen
PesepBHOE Bpems 3 BBEJIUTE BBeauTe 3HaueHue | [[bubmuorexa [JOK

SHAICHHC https://m.edsoo.ru/7f41a636]]
OBHIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 4 7
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MPOLIECCA
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yuebHukoB O. C. ['abpuensna, 1. I'. Octpoymosa, C. A. Cnankosa.

8—9 kmaccel : yue6. mocobue a1 001eo0pa3oBaT. OpraHu3aIui /

O. C. I'abpuensn, C. A. CnagkoB. — 3-¢ u3a. — M. : [Ipocsemenue, 2021.
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4. I'abpuensn, O. C. Meroauueckoe nmocooue Kk yueonuky O. C. ['abpuensna «Xumusy». 9 kiace
O. C. I'abpuensn. — M. : lpoda, 2021. — 108.

5. Xumus : TexHonorndeckue kaptol k yueOnuky O. C. 'abpuensna «Xumus. 8 kimacey :
Meroaunudeckoe rnocodue / JI. . Acanoa. — M. : [Ipoda, 2020

6. Xumus : TexHonorndeckue kaptol k yueOuuky O. C. 'abpuensna «Xumus. 9 xkimacey :
Meroanudeckoe nocodue / JI. . Acanoa. — M. : Jlpoda, 2018
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